. In particular the optical characteristics of NaO.33V20S in the range 0.9 )n to 3.4 ~ are those of a quasi-one-dimensional. metal, with a plasma energy of 0.9 eV [2] . In this compound, conductivity measurements show a a strongly anisotropic conductivity, typically 6 ~~ /Ql N 130 at T = 300 K [3] . The conductivity anisotropy has also been observed for CU-,V205 in E.P.R. measurements by Sperlich et al. [4] . We present here an E.P.R. study of NaxV20s-p. Qualitative differences are found with results reported for Cux V 20s-f3, although the two oxides are structurally similar.
The ~-phase of M.,V205 has monoclinic symmetry [5] . In this structure there are three types of vanadium sites labelled V1, V2, V3 by Wadsley [5] , which are present in equal numbers and organized in double-chains running parallel to the monoclinic b-axis ; these sites have an oxygen environment which can be nearly bipyramidal (V3), or more octahedral (Vl, V2). The metal ions M are accommodated in tunnels which also run parallel to the monoclinic b-axis.
It has been observed in N.M.R. experiments [6] that the metallic nuclei in the MxV205-~i structure do not present any Knight-shift; consequently the metallic atoms M have lost their outer electron. The electrons fall into vanadium d-levels to form V4 + centres of spin 1/2, which can be studied by E.P.R. The characteristics of the signal are similar to those of the single V4+ centres in V 20S. In the vanadium bronzes one observes the single paramagnetic site. The g tensor is nearly axial, the axis being approximately along the direction of the shortest vanadiumoxygen distance [5] . The To obtain the spin susceptibility, we made a Lorentzian fit of the V4+ resonance line (E.P.R.) measured at 10 GHz as has been described in more detail previously [8] . Thin samples (thickness -50 g) and a geometry with the microwave electric field perpendicular to the b axis were used. Other geometries were avoided because of the high conductivity [3] or high dielectric constant [9] parallel to the b axis (chain axis) which yield asymmetrical lines. In discussing our experimental results we distinguish between three temperature regions : a) T &#x3E; 150 K. -This range has been the subject of a previous publication [8] . The susceptibility has a Curie Weiss law XrxC/(T + 0) behaviour in all our samples ( Fig. 1 The experimental Weiss temperature 0 is 150 K [10] for x = 0.33. In this temperature range the linewidth AH varies little with temperature. This constancy of DH between 150 K and 300 K has also been observed by Sperlich et al. [4] in Cux V 20S with a comparable absolute value in this range of x values (Fig. 2) . b) 30 K T 150 K. -Below 150 K in NaxV205 the susceptibility starts to deviate from Curie-Weiss behaviour (Fig. 1) . More starts to decrease sharply (Fig. 2) . A similar change is observed in the g-value, which is constant above 150 K and starts to decrease below this temperature (Fig. 2) (Fig. 2) . The susceptibility has a complex behaviour (Fig. 3) , increasing slower than a simple Curie law. In contrast samples prepared with high sodium concentrations (xL &#x3E; 0.33) in the melt show a completely different behaviour (Fig. 3) .
A transition occurs at T = 20 K : in a 1 K range the spin susceptibility measured by the integrated E.P.R. signal decreases to zero ; during this decrease the line broadens and shifts rapidly. with no drastic change in the susceptibility; for the second transition, the main experimental fact is the disappearing of the E.P.R. line.
In discussing these results, we shall assume that the analysis by Goodenough of the ~ phase is correct : based on the atomic distances, Goodenough [11] [12, 13] . One must note that besides Coulombic interactions other mechanisms can be present, for instance cooperative displacement of the sodium ions. Under these conditions an energy gap will appear between electronic states on the two sides of the V 1 double-chains. Evidence for the opening of the gap exists in the thermopower [14] and dielectric constant [9] data. , b) 20 K transition. - We believe this a 3-dimensional magnetic ordering transition among the V4 + magnetic ions which are completely positionally ordered at this low temperature.
We now discuss the implication of this model in the interpretation of our E.P.R. results. As the second order transition develops the occupied chain sites will become differentiated from the unoccupied chain sites because of Coulombic interaction and/or structural distorsion. This is reflected in the observed variation of g value which occurs below 150 K. This suggests a structural differentiation between sites on occupied and non-occupied halves of the V 1 doublechains. This structural distorsion could arise from vanadium and/or sodium displacements. Some additional evidence is available from thermopower measurements [14] which show a constancy of S above 150 K in agreement with a partially filled band.
Also, measurements of the dielectric constant e indicate a divergence near 150 K [9] . A detailed interpretation of the linewidth behaviour is not as straightforward. Ordinary theories [15] for 1-D magnetic systems with dipole-dipole interactions narrowed by an exchange term J ~ 150 K (100 cm-1) yield linewidth estimates which are an order of magnitude too small. Also the angular dependence does not fit the predicted (3 cos2 9 -1) behaviour with respect to the chain axis. We believe the broadening mechanism is due to an exchange anisotropy.
This may come from virtual excitation of V3 + configurations for which the fine structure D can be as large as 50 cm -1 [16] . A detailed analysis [17] 
